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Review of Fourier Transform 


Review of Fourier Transform 


Here, we briefly review some properties of the Fourier transform. For a deterministic function 
x{t) the Fourier transform (if exists) is defined as 


T{x{t)} 


/ OO 

-00 


x(t)e 


— 2m ft 


dt , 


where i — y/—l. The Fourier transfonn of x{t) is a function of /, so we can show it by 
X(/) = J-{x(t)}. We can obtain x{t) from its fourier transform X( f) using 


x(t) = 



xuy”* df. 


In general X[f) is a complex-valued function, i.e., we can write X(f) : M H- C. 

Fourier Transform 


Fourier transform 


/ OO 

x(t)e- i2l,st dt 

-OO 


Inversion formula 


/ OO 

xyy^df 

-OO 


When working with Fourier transform, it is often useful to use tables. There are two tables 
given on this page. One gives the Fourier transfonn for some important functions and the other 
provides general properties of the Fourier transfonn. Using these tables, we can find the 
Fourier transform for many other functions. 
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Figure 1. Some common functions. 


Table of Fourier Transform Pairs 


x(t) 

Fourier Transform X(f) 

S(t) 

1 

1 

«(/) 

S(t — a) 

e ~i 2 nfa 

gi 2 nat 


cos( 27 t at) 

±5(f-a) + |5(/ + a) 

sin(27rat) 


n(t) 

sinc(/) 

sinc(t) 

n(/) 

A(f) 

sinc 2 (/) 

sinc 2 (t) 

A (/) 
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Table of Fourier Transform Properties 


Function 

Fourier Transform 

_ 

axi(t) + bx 2 {t) 

aX 1 (f) + bX 2 (f) 

x(at) 

hX(-) 

a v a' 

x(t — a) 

e-^fa X (f) 

e i2nat x (t^ 

x(f - a) 

x(t) * y(t) 

X(f)Y(f) 

x{t)y{t) 

x(f) * Y(f) 


i2nfX(f) 

tx(t ) 

(£)£*(/) 

f t -cc x ( u ) du 

S? + s*(°W) 

X(t) = X{x(t)} 

*(-/) = J 7 " 1 w/)} 

t=-f 
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